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(54) ZN-BASE ALLOY FOR JOINING METAL 

(57)Abstract 

PURPOSE: To facilitate soldering operation by specifying the compsn. of the Zn-base alloy for joining metals. 
CONSTITUTION: The Zn-base alloy for joining metals is constituted by incorporating 0.1 to 1.5wt-% Mg, 1.5 to 10wt.% Sn and 
0.005 to 2.5wt% Al therein or further, incorporating one or two kinds of 0 to 5wt% Cu and 0 to 0.5wt.% Ti therein and 
constituting the balance of Zn and inevitable impurities. As a result, the soldering operation is facilitated by the Zn-base alloy 
solder which is less degraded in the high-temp, strength of a joined part as compared with the conventional Pb-Sn solder and is 
lower in the joining temp, than Al or Ag brazer: in addition, the corrosion resistance is improved and the reliability is assured 
over a long period. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Mg: 0.1-1.5 wt%, Sn: 1.5 - 10wt%, aluminum: Zn radical alloy for metal junction 
characterized by containing 0.005 - 2.5 wt%, or containing one Ti:0 - 0.5 wt% sort or two sorts Cu:0 - 
5wt% further, and consisting of the remainder Zn and an unescapable impurity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[industrial Application] This invention is especially applicable to junction of those alloys, such as Fe, 
nickel, Co, Cu, aluminum, Ag, and Au, etc. about Zn radical alloy for joining various metals. 

[0002] . j r- 

[Description of the Prior Art] Generally Pb-Sn system solder, Ag or aluminum wax, etc. is used tor 
junction of metals from the former. And when reinforcement is required especially as elevated- 
temperature solder, the solder which added Sn and Ag little as a principal component is used in Pb. 

rProblem(s) to be Solved by the Invention] However, Pb-Sn system solder has a high consistency, and 
has the problem of the environmental pollution by leaden toxicity. Furthermore, Pb-Sn system solder 
had the problem that ** from which bonding strength sufficient in ordinary temperature is obtained, and 
the bonding strength in an elevated temperature will fall. Moreover, there was a problem that soldering 
temperature was high, in aluminum wax or Ag wax. . 
r0004] On the other hand, Zn solder can make small the fall of the high temperature strength in a joint. 
However since soldering in an elevated temperature [ solder / Zn ] is needed, a soldering activity is not 
easy because of the wettability fall by oxidation of melting solder, and oxidation etc. Furthermore since 
Zn was ** in potential as compared with Pb-Sn system solder and the corrosion rate was quick, when Zn 
solder was used in the outdoor environment, corrosion might advance at an early stage, and the joint 
might separate. 

[Mean's for Solving the Problem] In view of this, variously, this invention does easy the soldering 
activity by Zn radical alloy as a result of examination, and develops Zn radical alloy which has 
improved corrosion resistance further. 

r00061 That is, this invention is Mg. : 0.1 - 1.5 wt% (wt% is written as % below), Sn:1.5 -10 /o, 
aluminum- 0 005 - 2.5 % is contained, or one sort of Ti:0 - 0.5 % or two sorts are contained further 
Cu:0-5%, and it is characterized by consisting of the remainder Zn and an unescapable impurity. 

[Function] The reason for limitation about the presentation of Zn radical alloy by this invention is 

[OOOgTolneralTy, although it was added in order for Mg to prevent the intergranular corrosion of Zn 
alloy it found out that the amount of corrosion decreased extremely by adding Mg into Zn alloy of this 
invention. Moreover, the melting point of Zn alloy falls by addition of Mg. However, less than [ Mg 

0 1%] if there is little effectiveness of a corrosion-resistant improvement and it adds exceeding Mg 

1 5% a corrosion-resistant improvement effect will be seen, but since oxidation of Znalloy becomes 
intense and soldering nature falls remarkably, a soldering activity becomes difficult. Therefore, Mg 
addition Although considered as within the limits of 0.1 - 1.5 %, it is more desirable to consider as 0.25 
-0.75% of addition. 
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r00091 Addition of Sn is effective for the fall of the melting point of Zn alloy, a wettability improvement 
with copper, and the improvement of junction nature. However, at less than 1.5%, such effectiveness 
does not exist, and even if it adds exceeding 10%, a wettability improvement will not be accepted but 
bonding strength will become weak. Therefore, Sn addition It considers as 1.5 - 10% of within the 

rOOlO] While addition of aluminum prevents oxidation of Melting Zn and improving workability, the 
effectiveness of lowering the melting point is seen, however, the effectiveness of antioxidizing is not 
seen in less than 0.005% of addition -- if it adds exceeding 2.5%, wettability with copper will worsen 
and junction nature will get worse. Therefore, addition of aluminum Although considered as within the 
limits of 0.005 - 2.5 %, addition of 0. 1 - 0.5 % is the most desirable. 

[001 1] everything but the above indispensable alloying element - as this invention alloy -- 5 /o or less ot 
Cu -- and -- 0.5% or less of Ti can be added to arbitration. 

[0012] In order that addition of Cu might control the reaction of Zn radical alloy and the copper which is 
a jointed member, it was for improving reinforcement, but since the melting point went up by addition 
exceeding 5% too much and junction workability was worsened, the addition of Cu was made into 5 /o 
or less 

[0013] Although it is for controlling antioxidizing of Zn alloy, and the reaction of Zn radical alloy and 
copper, since the melting point goes up by addition exceeding 0.5% too much and a junction activity is 
worsened, addition of Ti is the addition of Ti. It could be 0.5% or less. 

[0014] In order to join the metal of each other using Zn radical alloy of this invention, in advance ot the 
approach of joining using this invention alloy and the suitable flux of the amount which was adapted for 
the magnitude of a joint, or junction, this invention alloy can be covered in some joint-ed articles [ at 
least ], and the approach of joining using flux suitable after that etc. can be used. 
[0015] Among these, in the latter junction approach, also economically, hot dipping which uses flux as 
coating of some this invention alloys of a joint-ed article, hot dipping which uses a supersonic wave 
together to this, or the approach of applying the mixture of alloy powder and flux powder to ajoint-ed 
article is a useful approach. Under the present circumstances, if it is in a copper system ingredient, they 
are nickel Sn, Co, etc. 0.05-1 .0 After electroplating or hot dipping covers by the thickness about mum 
as a substrate into this ingredient, on it, this invention alloy may be used together with flux, and may be 
covered with the above-mentioned approach. 

[0016] Moreover, temperature at the time of joining a metal using this invention alloy 420 degrees L, or 
more It is desirable that it is 510 degrees C or less. 

[Example] This invention is explained based on the following examples. The plate which formed the U 
character section (1) which established the narrow gap in the center section as shown in drawing 1 , 
jutted out the upper part over the opposite side mutually, and was formed in a flange (2) and (2) was 
produced by bending 0.06mm of board thickness, and a Cu-0.03%Zr alloy strip with a width of face of 
10mm And junction alloy of the presentation shown in Table 1 Melting was heated and carried out to 
450 degrees C, and the U character section (1) of the above-mentioned plate was immersed in each 
melting bath it was filled up with the above-mentioned junction alloy inside this U character section (1), 
and the sample for Peel on-the-strength measurement was obtained by joining the field which counters 
mutually [ the U character section ] with these junction alloy. Each flange (2) and (2) were mutually 
pulled to the opposite direction about each sample, and it was shown in Table 1 by making this into the 
Peel reinforcement in quest of the load at the time of a plate exfoliating from a junction alloy in each U 
cticirscter section. 

[0018] Moreover, board thickness The junction alloy shown in Table 1 at 0.4mm Cu article was 
covered, and it cut in width of face of 25mm, and die length of 80mm, and considered as the sample for 
corrosion tests. It is a salt spray test to this sample. The weight before and behind a 200-hour deed 
corrosion test was measured, and it wrote together to Table 1 as corrosion weight loss. 
[0019] 
[Table 1] 
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[0020] According to Table 1, it turns out that corrosion weight loss has become example No.of 
comparison 8 with this invention out of range, and soldering nature has become [ the Peel 
reinforcement ] low bad at example No.of comparison^ 12 to a thing with little [ the Peel reinforcement 
is high and ] corrosion weight loss by the corrosion test No. 1 -7 of the example of this invention. 
[0021] Although the above explained the example which applied this invention alloy to the copper alloy, 
this invention alloy is not limited only to these copper alloys, and can be applied to a joinable general 
metal using Zn radical alloy of this invention. 

[0022] ^ , u 

[Effect of the Invention] Thus, while a soldering activity becomes easy on the occasion ot junction by 
Zn radical alloy which can secure a joint with few falls of high temperature strength according to this 
invention remarkable effectiveness is done so on industry -- corrosion resistance is improved and the 
dependability over a long period of time can be secured. And as a field which can apply such this 
invention alloy, there are the electrical and electric equipment and electronic parts, industrial-instrument 
components, superconduction components, computer relation components, a switch, an audio 
equipment, home electronics, car control-device components, a rotor bar, etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing the sample for Peel on-the-strength 
[Description of Notations] 

1 U Typeface Section 

2 Flange 
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